This paper explores the effectiveness of peer assisted learning on developing critical thinking skills in an occupational therapy graduate course. The use of peer teaching strategies, including a Fishbowl discussion and case-based problem solving, were compared to a faculty-led lecture approach to determine which approach best prepared student critical thinking. Participants included 115 first year graduate occupational therapy students. No statistically significant differences were noted in student ability to express knowledge, comprehension, and application of information. However, statistically significant differences were noted on graduate student ability to analyze, synthesize, and evaluate using newly learned information when peer teaching strategies were used in the classroom. Therefore, the authors concluded peer assisted learning approaches may support better integration of knowledge at higher levels of Bloom's knowledge for critical thinking than traditional faculty-led teaching approaches.
select an engaging and demanding teaching strategy to foster the students' ability to appreciate and critique the relevance of theory to their work as they develop professional critical thinking. Creating opportunities for students to solve problems and debate how they have solved the problem offers the opportunity for challenging learners to evaluate their knowledge and create solutions with this knowledge (Nkhoma, Lam, Richardson, Kam, & Lau, 2016) .
When reflecting on instructor experiences in one graduate occupational therapy program, it seemed the approach used to teach students occupational therapy theory was not providing the opportunity for students to interact with and relate to content. When reviewing how graduate students in the program were learning occupational therapy theories, it became apparent the students were struggling with integrating their learning into activities later in the curriculum. In fact, an honest graduate student in the program admitted the table completed in class to organize and differentiate theories was thrown out in the trash. Vygotsky's zone of proximal development supports that when students are able to personally relate to concepts, they are more prepared to recall and rely on this information in new situations (Bishop & Verleger, 2013; Bryan, Kreuter, & Brownson, 2009 ). Critical thinking, or the ability to transform knowledge into practice, is essential for quality care and a professional responsibility (Raymond, Profetto-McGrath, Myrick, & Strean, 2017) . To increase the students' critical thinking, other approaches were considered to force the students in this program into models of learning that emphasize self-direction in the learning process to encourage critical thinking and synthesis of information for solving problems (Bryan et al., 2009; Wells, Warelow, & Jackson, 2009) . How critical thinking is developed has not been widely measured; however, it appears the learning context is important in developing critical thinking among students (Raymond et al., 2017) . There are several teaching strategies to overcome the challenge of developing critical thinking skills, which may benefit occupational therapy students. A flipped classroom model supports student preparation for active engagement with other peers and the instructor. A flipped classroom approach requires students to prepare material before class in order to apply during class activities. Since evidence shows learning from lectures occurs equally between traditional in-class lectures and online lectures (Murray, McCallum, & Petrosino, 2014) , there is the opportunity for using class time for more engaging, interactive learning activities. This offers the opportunity for the instructor to scaffold student understanding of complex professional concepts, such as professional theories, while the student shares their knowledge acquired in preparation for the class. Ratta (2015) noted improved scores on the final examination when using collaborative peer learning in a flipped classroom. Peer teaching relies on social constructivism to support the critical thinking of learners (Stigmar, 2016) . Peer teaching is sometimes referred to as peer mentoring or peer tutoring and is when peers support each another in acquiring knowledge and skills (Brannagan et al., 2013) . Collaborative learning occurs when students work together to achieve a learning goal. Flipped classrooms create the space for peer-assisted learning, which includes peer teaching and collaborative learning approaches such as Fishbowl discussions and case-based problem solving (Bishop & Verleger, 2013) .
One approach for in-class learning using peer teaching and collaborative peer learning is a Fishbowl discussion. Fishbowls are a teaching approach that allow students to participate in a structured class discussion with ongoing peer feedback as knowledge is translated. During a Fishbowl discussion, a small group of students initiate the conversation in collaborative learning while on-looking students provide feedback and engage in peer teaching. The purpose of a Fishbowl is to provide students the opportunity to construct meaning in a way that becomes personal to them (Cummings, 2015) . Additionally, case-based discussions can further enhance students' critical thinking and ability to apply concepts in real life situations. The use of cases in learning increases student interest and develops knowledge for critical thinking (Trommelen, Karpinski, & Chauvin, 2017) . The structure for integrating case-based discussions into learning seems important. Johnson (2011) observed higher student course evaluations for active learning approaches such as Fishbowls and group brainstorming.
It therefore seems likely a flipped classroom employing a Fishbowl approach using case-based discussions offers great potential for building occupational therapy students' critical thinking skills. However, there is limited research specific to active engagement practices in occupational therapy education. The students in this study participated in a Fishbowl approach with peer teaching through student-led case-based discussion and reflection. This research project compared the difference between a traditional textbook/lecture teaching model to an active learning approach in a professional course in occupational therapy education.
The purpose of the research was to compare the effectiveness of a collaborative Fishbowl approach with peer teaching for learning theoretical concepts of pediatric occupational therapy to faculty led lecture and factual based teaching methods. Considering the existing evidence, it was hypothesized students who were taught using peer assisted learning via the Fishbowl approach with case-based discussions would demonstrate increased ability to apply learning.
METHODS
This study was designed to conduct a post hoc analysis of the two different teaching approaches used to instruct graduate occupational therapy students following approval from the Institutional Review Board committee. Exam responses and scores were compared between two groups of students who were taught theoretical pediatric occupational therapy theories with different instruction methods. The data used in the study was from an exam students took as part of a credit bearing course.
Participants
The target population was first year graduate occupational therapy students. These students were enrolled in a 7-week, 3-credit graduate level course. The course was taught using both online and face-to-face learning methods for all cohorts included in the study; students were in face-to-face sessions the equivalent of 6 hours each week over the course of the 7-week semester. Students were divided into two groups depending on when they took the course/the instruction method used. The first group of students were instructed using faculty-led factual based lectures (n= 57) while completing a table (study aid) to organize the information shared in class. The second group of students were taught the same content through case-based peer teaching (n=58) using Fishbowl discussions in class and abbreviated case descriptions using the occupational profile template (AOTA, 2017). The expectations for out of class work and preparation were the same for both groups (12 hours a week of out of class work).
Teaching Methods
Faculty-led teaching group. Students in this group were exposed to content on theories, models, and frames of reference used in pediatric occupational therapy practice through traditional pedagogical methods. Some of these methods included reading textbook and journal articles, in-class lectures, a few video lectures, and large group discussions of sample cases. Students were required to work in pairs to complete a "theory to practice grid" assignment. Within this assignment, students were required to (1) identify the authors of the model or frame of reference; (2) key aspects of the model or frame of reference, including strengths and weaknesses; (3) three assessment tools that aligned with the key principles of the model or frame of reference; (4) two questions to ask a client or caregiver from the perspective of the model or frame of reference; and (5) two intervention strategies from the perspective of the model or frame of reference. Students completed these grids/study aids at two intervals in the course; half of the targeted models and frames of reference were due at the midterm point in the course and the remainder were due at the end of the course.
Peer-teaching group. Students in this group were exposed to lecture information similar to the Faculty-Led Teaching Group; however, the lecture was provided in the format of pre-recorded video lectures available in the online class platform and not in the form of in-class lecture. The same models and frames of reference were taught to this group as with the Faculty-Led Teaching Group. Students were provided directions for participating in the Fishbowl discussion and tools for participating in a case-based discussion (all students reviewed a brief paragraph of case information and watched a video of an intervention session or evaluation session with a client). After reading their assigned case, reviewing the video, and completing the readings/pre-recorded lectures on the models and frames of reference, a group of six to nine students were required to participate in a facilitated discussion using a Fishbowl approach in which they applied theoretical concepts to their assigned case. The faculty member facilitated each discussion with four guiding questions. Students were expected to come prepared to discuss key information relevant to the case from the lens of their assigned model or frame of reference and could include ways to approach evaluation and intervention planning, methods for supporting occupational participation, and methods for collaborating with clients, caregivers, and interdisciplinary team members. Students were expected to demonstrate collaborative discussion skills, scholarship to support their knowledge, acceptance of other perspectives, and the ability to express opinions in a professional manner. For example, students were encouraged to question one another's viewpoints to discuss key similarities and differences between the different models and frames of reference as they applied to a case. Meanwhile, other students not in the group hosting the discussion were on the outside offering written feedback.
Each discussion lasted 30 -45 minutes and was followed by debriefing and summary with the entire class. Four Fishbowl discussions were included during the course and three different models of practice or frames of reference were included in each Fishbowl discussion.
Analysis
Student responses from seven multiple choice and nine short answer exam questions were considered for data to analyze the effectiveness of the Fishbowl approach with case-based discussion (see Table 1 ). Each instructor graded the exam questions for the course sections that they taught using a rubric to support consistency in grading across all class sections. Each exam question was mapped to one of the six categories of cognitive skills (knowledge, comprehension, application, analysis, synthesis, evaluation) from the Bloom's Taxonomy for comparative analysis of student outcomes data (Adams, 2015) . Both authors coded each question individually, in addition to a third faculty member in the department familiar with the exam questions but not the approach of the study. Both authors discussed and reached agreement to increase the reliability and validity of the results of the coding process.
De-identified exam data was exported into an Excel spreadsheet from the course's online learning platform. The data exported was linked to question numbers. Questions were then organized by question type and Bloom's level. Exam data was then analyzed using SPSS Version 23 and Chi-Square analysis. Multiple choice (MC) items 1, 2, 3, 5, and 7, and short answer (SA) items 1 and 3 were coded at the knowledge or comprehension levels of Bloom's taxonomy. For MC5, all students in the Faulty-Led Teaching Group answered them correctly with 96.6% of students in the Peer-Teaching group answering it correctly. For MC2 and MC3, all students in both groups answered the items correctly. For MC7 and SA3, a greater percentage of students in the Faculty-Led Teaching Group answered the item correctly than in the Peer-Teaching Group and for SA1, a greater percentage of students in the Peer-Teaching Group answered the item correctly than those in the Faculty-Led Teaching Group. However, there were no statistically significant differences between the two groups on any of these items. See Table 2 . MC 4, MC6, SA4, and SA7 were coded at the application level. For MC6, SA4, and SA7, students in the Faculty-Led Teaching Group performed better than students in the Peer-Teaching Group. The opposite was true for MC4. However, again, there were no statistically significant differences between the two groups on any of these items and 74% or more students answered all of these items correctly. See Table 3 . SA5 and SA6 were coded at the analyze level. SA2 and SA9 were coded at the synthesize level. SA8 was coded at the evaluate level. For SA5, the Faculty-Led Teaching Group performed better than the Peer-Teaching Group, but no statistically significant difference in performance between the groups was noted. For all remaining items (SA2, SA6, SA8, and SA9), the Peer-Teaching Group performed better than the Faculty-Led Group with statistically significant differences found at p=.036 (SA6), p=0.32 (SA9), p=.009 (SA2), and p=.001 (SA8). See Table 4 and Figure 1 . Figure 1 . Faculty-led teaching compared to peer-teaching: analysis, synthesis, and evaluation. For all but Short Answer 5 a statistically significant difference was noted between the two groups with the peer teaching group performing statistically significantly higher.
DISCUSSION
Based on the results of this study, test questions that were at the knowledge, comprehension, and application level suggest students in both teaching groups performed at similar levels with no statistically significant differences between groups. For more complex exam items requiring critical thinking skills of analysis, synthesis, and evaluation, students in the Peer-Teaching Group generally outperformed their peers at statistically significant levels of difference. A general trend of growth in the degree of statistically significant difference was also noted as the learning taxonomy increased from analyze to synthesize to evaluate. For instance, the item at the evaluation level noted a statistically significant difference at p=.001 whereas the item that showed statistically significant difference at the analysis level was at p=.036. It is especially important to note that the case items were at a lower Bloom's category (SA3 and SA4) and other parts were at higher Bloom's categories (SA5 and SA6); students performed similarly in both groups for the lower category items and showed more discrepancy in the higher level item. This finding supports that foundational knowledge influences higher level critical thinking skills (Raymond et al., 2017) . In addition, items which included multiple parts where a portion of the points for the item were linked to a direction or question at the knowledge and comprehension level (SA2 and SA9), students in the Faculty-Led Group had a much larger range of points (1.0-3.0 points for SA2 and 1.0-2.0 for SA9), whereas the students in the Peer-Teaching Group had a smaller range (2.0-3.0 for SA2 and 1.5-2.0 for SA9).
There are two valuable considerations from these findings. First, either faculty-led lecture or the Fishbowl discussion approach method appears to support students' learning of theoretical knowledge at similar levels for Bloom's learning categories of knowledge, comprehension, and application. However, peer-teaching methods (in particular Fishbowl discussions with case-based approach) for teaching theoretical knowledge supports students in developing stronger critical thinking skills at the analyze, synthesize, and evaluate levels of integration of learning. This confirms other findings that the use of active learning processes can support student learning at higher Bloom's cognitive levels (Khan, Egbue, Palkie, & Madden, 2017) . Exploring peer teaching methods and processes for student engagement with the content, including case based application, appears to support students in integrating knowledge from theoretical backgrounds into clinical application. This is highly important for two reasons. First, students are requesting different types of learning experiences and want to be engaged in their learning. While there are many different learning models that take a different approach to how self-directed learning should occur, many include the role of the teacher or educator as a facilitator or guide to support the progression of the learning of the student while allowing the student to take more control of the learning over time (Bryan et al., 2009; Grow, 1994; Walker & Leary, 2009; Wells et al., 2009 ). Secondly, expectations for the education of graduate students in occupational therapy require faculty to support students in analyzing, synthesizing, and evaluating the models and theories they are using in practice. These expectations for students require reconsideration of teaching methods to best meet those expectations.
Therefore, reconsideration of teaching methods coincides with the evaluation of assessment methods used. This study revealed the necessity of also examining how we assess student learning. There were 16 exam items included in the data analysis process. Only five of those items fell into the higher categories of Bloom's (analyze, synthesize, and evaluate), whereas the vast majority, 11 items, were in the lower levels, knowledge, comprehension, and application, with the highest percentage of any category in the knowledge arena. Occupational therapy instructors should examine the types of questions asked on examinations as well as the methods for assessing learning, while considering how assessments align with needed professional practice skills. Through this process, the authors began to consider if the exam questions were written in a manner that was a good measure of the content learned in preparation for application during professional practice.
Limitations
Two different faculty co-taught and facilitated the learning of the two participant groups. While these two faculty worked collaboratively on all course development, learning activities, assignments, and examinations, their teaching style may vary from session to session which could have an impact on the results. These two faculty were individually responsible for grading the short answer items; a rubric was used and the two faculty consulted with one another for consistency of grading. The small number of students in each group limits the generalizability of information. Although the preparation and out of class work expectations were the same for both groups, the specific amount of out of class preparation was not measured; if class preparation was significantly different, it could have impacted the results. Additionally, the exam questions were used as written; however, the exam questions may have been limited in measuring how the content was learned using the two different teaching strategies. The ability to use the learning over time could also have been considered with an additional data measure later in the curriculum. Finally, there is potential for a Type I error due to the number of inferential tests performed during analysis.
CONCLUSION
It is important to consider the value of the teaching methods used to support students' learning. There is evidence to explore more peer-assisted learning activities with the faculty as a guide when critical thinking for professional practice is desired. Faculty also need to consider the assessment metrics used to evaluate the learning of students when preparing the students for professional practice. It is unknown at this time, the current best metrics for occupational therapy education to measure student performance at each Bloom's taxonomy level. As courses are developed and redesigned, occupational therapy educators should note how content is scaffolded within the course (and between courses in the curriculum) to support student knowledge building and knowledge translation.
